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* Holden Crater is 154 km in diameter, Noachian.in Age:
— Impacted, Excavated Sediments in Ancient Holden Basin
— Interrupted Uzboi-Ladon-Morava Valles (ULM)
— Crater Floor Mantled by Layered and Fan Deposits
— Well Mapped by Pondrelli et al. 2005 :

« Uzboi Vallis Breached Holden Rim in late Noachian:
— Noachian-Aged Nirgal Vallis Enters/Incises Mid-Uzboi
— Uzboi Overflow Created Multiple Rim Breaches.

— Discharge Eroded Pre-Existing Dep03|ts Emplaced Fans/Layers
» Holden deposits may not be unique, JUSt unlquely expesed.

Deposﬂs attributed to water, ice, and wind, aIIuv’gaI/Iacustrine'

—“Example References: Grant el al. 2008, Pondrelli et al. 2005, Moore and
Howard 2005, Irwin et al. 2005, Grant and Parker 2002, Malln and Edgett
2000, Parker 1985

— Recent work suggests stratigraphy reflect disal aIIuwaI/Iacustrlne-sett|ng

« Kelin Whipple will discuss science on alluvial fans, Ross Irwin
will discuss notional travereses, and Ralph Milliken will dISCUSS
mineralogic data and mterpretatlons
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» Observed in Crater WaIIs
« Occur as Dlstlnct “Clasts”
Some Stand in Positive Relief
Diverse, iSome Light Toned Clasts
Locally Assomatéd with “Veins”
Blocks otHoIdémBasm Sed Fill?
Fall Back or Late Collapse of Walls
Observed in Many Craters
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Science and Relief on the Bajada Surface:

i T Kelin’s Talk

DEM Provided by Oded Aharonson 5‘m Contours




A Nod to the Phyllosilicates (see Ralph’'s Talk):

4

05

B —
Kilometer

N




o~

fen Crater;

®
.rm &.\ |

(,-'-.i;( ,
(|
“
o
-
.,
L)Y
7

. y: y '} .
' . Traverses to getid theSe Ross Talk ~ 345
= o g ~ o
e ‘- ‘ g ‘_:

ST

Mldd]e/hpper Members B < Y “ Middle and Lower Members




# Holden_Stereo_2154_1468.jpg @ 300% (RGB/8)

Lower Member

Anaglyph from PSP_001468_1535 and PSP_2154_1468




\a‘ ’ '- 1]

P

n, I\AA 1!
=

’ -
HiRISE Image PSP_001468_1535_IRB and RED (inset)
Resoluti\ons 28 to 56 cm/pixel

Dark-toned aeolian material

/ L_Jpper unit
Dark toned, crudely layered
1 to 100 m blocks of lower unit

Lower unit, Upper member
Capped by thin, dark polygonal layer
Lighter in tone, thinner beds

I{ ~_Lens of dark-toned coarse material

Lower unit, Middle member
Lighter in tone, fine-grained, horizontal,
~1 m-thick beds

Lower unit, Lower member
Fine-grained, horizontal, ~1 m-thick bed

Basal impact materials
-Poorly sorted blocks up to few 10's
m in diameter
-Intermediate- to light-toned blocks
frequently in negative relief

Unit Contact Relationships
~_~ erosional unconformity
—— depositional contact




Distal Alluvial vs. Lacustrine:

DEI\/I"‘Provided 0} Odeg Aharonson
L

Elevation: Color
-2055m: White
-2060m: Black
-2065m: Thistle2 (dark)
-2070m: Thistie1 (light)
-2075m: Sienna3
-2080m: Sienna2
-2085m: Siennal
-2090m: Orange4
-2095m: Orange3
-2100m: Orange2
-2105m: Orange1
-2110m: Purple3
-2115m: Purple2
-2120m: Purple1
-2125m: Maroon3
-2130m: Maroon2
-2135m: Maroon1
-2140m: Magenta3
-2145m: Magenta2
-2150m: Magenta1
-2155m: Cyan3
-2160m: Cyan2
-2165m: Cyan1
-2170m: Yellow3
-2175m: Yellow2
-2180m: Yellow1
-2185m: Blue3
-2190m: Blue2
-2195m: Blue1
-2200m: Green3
-2205m: Green2
-2210m: Green1
-2215m: Red3
-2220m: Red2
-2225m: Red1
-2230m: Thistie
-2235m: Chartreuse
-2240m: Sienna
-2245m: Orchid
-2250m: Aquamarine
-2255m: Coral
-2260m: Purple
-2265m: Sea Green




Distal Alluvial vs. Lacustrine:

Few Obvious

Truncations.

But....
Flat-Lying?
- not quite
Draped?
Dipping?
Deformed?

- Structure to
SE

Beds continuous
and constant

Thickness

Fine towards
basin center

DEM Provided by Oded Aharonson




Distal Alluvial vs. Lacustrine;:




Central Basin: Layers, Distal Fines, Shorelines?




Origin ofiL,ower Unit Depositsy

.. -
& e

e s L =
= - SO R IR

" / Block is ~85 m long 22 . =
1 R . :' '

PSP_001468_1535_RGB



Oriqgin of the _ oper Unit:

Dlscharge‘rom Multiple Uzboi Breaches

- Erodes and Buries LowerUnit, =,
- Fan Deposﬂs Radlate from le Breach

= Middle
= Late
= Last_
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Uzboi Overtops Holden Rim:




 Erode

» Forms Cliffs

* Retains craters, but buried by eolian ripples
» Displays horizontal/inclined bedding
 Entrains blocks of underlying deposits

» Reaches to Common Level in Basin?

» Benches/Eroded Fans Along Margin
é.




er Unit Fans:
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Upper Unit: High Energy Discharge:

Eroded Blocks of Early Phase Upper Section in Lee of Flow Obstruction
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Origin of Upper Unit Deposiis:
 Alluvial, Lacustrine, Eolian, or other?
Proximal Beds Truncate at Low Angles
Grade to Parallel Beds Distally and Upsection
No Large Scale Eolian Cross Beds
Cuts First Phase Beds and Entrains Large Blocks

Similar Composition to Crater Walls (THEMIS and CRISM)?
“Bathtub Ring” Indicates Topographic Confinement (-2060 m)

Alluwal Grading to Lacustrine (Up and Distally)?

Consistent with Shifting Source and Volume of Discharge
Distal Lacustrine Source of Eolian Drift? (Central Basin Deflation)

Composition Implies Little Weathering
Short-Lived Wet Late Wet Phase
Lake Lasts 100’s of Years for Evaporation of ~1 m/yr

Proximal
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From Ralph Milliken




Summary: Context, Diversity, Habitable, Quiescent

» Mega Breccia Exposed in Walls
* Lower Unit Alluvial/Lacustrine w/Phyllosilicates
» Quiescent Depositional Settlng
» Short-Lived Upper Unit (Uzboi) Phase AIIuwaI/Lacustrlne
» Both Wet Phases Noachian
- Mark End of Significant Activity (no GIaC|aI)
* Excellent Candidate Landing Site for MSL

L|m|to u Init Deposﬂs
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